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Abstract

Respiratory illness is a constant threat for military personnel due to crowded and stressful
occupationalconditions® Respiratoryinfections are among the leading causes of ambulatory
visits and hospitalizations for active duty service membé#rs also one of the leading causes

of ambulatory clinic visits and absenteeism from work and school in the United &1

This study used electroniclinical laboratory data to descrildgacterial respiratory infections

from October 2008 to September 2013, among all Department of Def@@$®) beneficiaries
seeking care within the Military Health SystéMHS). Datawereanalyzed i fiscal year(FY),
October 01 through September 30. Upper respiratory infections (URIs) displayed seasonal
trends occuring more frequently in fall and winter month&JRIs occurred more frequently in

the first two years of the study peride¥( 2009 and~Y 2010) than in the last three years of the
study period. Lower respiratory infections (LRIs) declined since 2008 and lacked seasonal
trends. Overall, URIs and LRIs declined by 36% and 23%spectively from FY 2009 toFY

2013. Additionally, there were significant changes in the demographic and clinical
characteristics of URIs and LRIsBeneficiaries 5l7 years of age were consistently most
impacted by URIs, whereas those 45 years of age and older had the highest rates of LRIs
Periodic monioring contributes to risk reductioby tracking trends and identifying populations

that exceed baseline/hich mayhelp tomitigate increasedsk of morbidity and mortality, given

the occupational realities 6fOD personnel
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Executive Summary

The EpiData Center Department (EDC) at the Navy and Marine Corps Public Health Center
(NMCPHC) conducts routine surveillance of clinically significant outcomes within the
Department of the Navy (DONps well as the Department of Defense (DOD). This report
provides a summary of bacterigpper (URI) and lower respiratory infections (LRtpbm
October 2008 through September 2013t also describes the demographand clinical
characteristics observed among DOD beneficiaries

This study reviewedHealth Level 7(HL7) formatted microbiologyand chemistrydata to
identify URIs ard LRIs. Seasonal trendomparisons were made bigcal yearand defined as
October01 through Septembe0. Calculatedratesprovidedcomparison between and across the
years.

The overall frequencyand rateof URIs and LRIs declined fronFY 2009 toFY 2013. A
decrease in the rate of identification $freptococcus sppredominately accounted for the
decline in URIs. Family members compridethe majority of the decline with sigmsant
reductions in rates over five years. Although there was a decline in the frequency of LRIs, there
were few significant trends among organism identification acrosstuldg period

This report assessed recent trends in URIs and LRIs idrtied States (JS) DOD beneficiary
population. Periodic monitoring of both URIs and LRIs is important given the occupational
realities of DOD personnel, such as frequent deployments, relocations, and tPaviedic
monitoringof bacterial respiratory infectiorontributes to risk reduction by tracking trends and
identifying populations that exceed baseline, whiohy mitigate increased morbidity and
mortality.
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Introduction

Acute respiratory infections are one tife leading causes of ambulatory clinic visits and
absenteeism from work and school in the United States (US). Many of the organisms associated
with respiratory infections display seasonal variatemd illness occurs more frequently in fall

and wintermonths when people spend more time indoors and are more often exposed to
overcrowded environments. While the majority of these respiratory infections are viral, bacterial
etiologies cause increased morbidity and mortality, particularly as viral coimfemtipostviral

bacterial complicatiofy®

Both upper (URI) and lower respiratory infections (LRI) within the US military population can
negativelyaffect force health protection and mission readiness. Specific military populations
such agecruits or tlose assigned to shipboaddty are at increased risk for both URI and LRI
given the close quarters imposed on a daily balie Department of Defens®(QD) proscribes
several policies and programs for respiratory infectiorveillanceamong vulnerable and high

risk populations These efforts include the Naval He
respiratory illness (FRI) program argkrvicelevel streptococcus/acute respiratory disease
(ARD) policies, as employed in the basic tiagh centers. However, these initiatives do not
address any epidemiologic understanding of burden of illness across the dexall
population The literature is limited on the burden of URIs and LRIs in the ov&@alD
beneficiary population. This repaseeks tautilize existing clinical laboratory data to describe
specificbacterial respiratory infections among RIDD beneficiaries seeking care in the Military
Health SystenfMHS) over the past five years.

Methods

This analysis examinedionobiology aml chemistry data in thieealth Level 7 (HL7) formaat

the Navy and Marine Corps Public Health Center (NMCPKCidentify bacterial respiratory
infections among alDOD beneficiaries with specimen collection dates from October 2008 to
September 2013. Theslata represent certified laboratory results originating frenComposite
Health Care System (CHCS)the point of cardboth inpatient and outpatient)ithin all MHS

fixed military treatment facilitiegMTFs). Data do not include records from purchdscare,
shipboard clinics, battalion aid stations, oitleater facilities This analysis limited leemistry
data to records with rapid diagnostic testing $treptococcuspp. based upon recommended
diagnostic criteria included in clinical practice delines’ Microbiology was not limited by
testing methodand analysis includedecords with an identified organismnalysis excluded
records indicatingnares and nasal cavity specirmeas they are generally indicative of
colonization rather than infectiorRecords with nonspecific specimen sources (i.e., swab) were
also excludedURIs were defined as specimens isolated from above the larynx (e.g., pharynx,
ear, sinus). LRIs includedairheal, sputum, or bronchial specimens.

This reportlimited organismgto the eight mostlinically significant andprevalent genera. For
clinical significance,StreptococcusStaphylococcysHaemophilus Klebsiella and Moraxella
spp.were includedFor prevalencePseudomonagnterobacterandEscherichia sppwerealso

NAVY AND MARINE CORPS PUBLIC HEALTH GENTER
PREVENTION AND PROTECTION START HERE




Description of Bacterial Respiratory Infectioinsthe DODQ October 200&eptember 2013
Prepared: 12 July 2014
EpiData Center Department

included This analysis retainedlaStreptococcus sppecords, including records that lacked
identification of a specific organism (e.dpetahemolytic streptococci, not Group A)These
records were | abeled as O0Strep OStlegacdaccusand i r
including Groups C and Getahemolytic streptococci, have been implicated in acute
pharyngitis. In the laboratory dat&treptococcugyroups other than A oB are not often
differentiated within lab data records because there is not strong evidence in the literature that
antibiotic treatment for Groups C or G prevents complications due to inféctitowever, due

to their presumed contribution to clinicaféstion, theseStreptococcugroupsremained in the

study This report refers tanost organisms at the genus lebek some genera at the species
level. In the case oBtreptococcus spporganisms may be referred to more specifically in this
report asStreptococcussroup A (GAS) or S. pneumonia

Unique organisms were counted once within aday period. If an individual had multiple
unique organisms identified within a -ti&y period, each unique organistounted asa
contributor to the burden of ieftion only once. This approach applied for unique organisms
whether isolated from single or multiple specimens. Althogtihical guidelines do not
recommendantibiotics for most URIsthe 14-day timeframe was considered adequate given
treatment duratiogenerally prescribed for the limited cases in which antibiotics are considered
effective?*? This analysis also describemlymicrobial infections or multiple organisms
identified within the same specimerThese infections may have increased ability to produce
biofilms, the complex matrix structures that often make infections more difficult to tté4t.
Antibiotics that attack certain attributes of bacteria may become ineffective due to conditions
within the biofilm!® Research associatemfims with common respiratory diseases such as
otitis media and cystic fibrosts.

This report also presentsatient demographic and clinical characteristics for both URIs and
LRIs. To describe patient demoghags, the first record per individual per calendar year was
selected to avoid overestimation due to comorbidities unable to be accounted for in this study,
such as could be commavith cystic fibrosis Clinical characteristics were described by case.
This analysis used tHel-day gap in care rule to determine asAll unique organisms within a
rolling 14-day periodcontributed to the case totallthoughthe first record per case was used to
describe patient type and classify specimensariables cordined in the laboratory record
denoted dmographic and clinical characteristics such as age, gender, duty status (active
duty/recruit, retired, family member, or other), and patient type (inpatient or outpatient). The
TRICARE region (Alaska, North, Southyest, outside the continental United States
(OCONUS), and unspecified) was defined as the region of the servicing MTF and identified by
t he reqguest i n g identifcation nuhbgrdo sDemographice @f polymicrobial
infections were presentdxy occurrencgtherefore for every record of a polymicrobial infection,

one occurrence was counted.

Frequency calculationsy fiscal year, defined as Octob®d through Septembe30, allowed for
seasonal trendingomparisonghat aligned with the annal influenza seasorCalculatedrates
facilitated comparisons between years. For total tests performed forUuthand LRIs, all
chemistry and microbiology tests indicating a respiratory specsme@das the denominatdor
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each year. Annual Military Health System Mart (M2ata generateddenominatordor each
demographic category. The Cochvarmitage trend test determidesignificant differences
across the years andRtv a | ue O . Gditware(SASASBtituge, Cary, bith Caroling

US) facilitated electroniclata analysis.
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Results

Upper Respiratoipfections

From October 2008 to September 20D&)D beneficiaries had an average of 64,000 bacterial
URIs each year. Overall, the frequency of URIs decreased by 36%-¥d009 (n=80,274) to

FY 2012 (n=51,328) (Figure 1). The highest frequency of URIs occurred in March during the
first three years of the surveillance period and the lowest frequencies occurred in July. In
comparison, th&Y 2012 andrY 2013 years did not flow this patternas activity appeared to
plateau during the winter monthsth undefinedpoeaks.

Figurel. Frequency of Upper Respiratory Bacterial Infections among DOD Benefi¢ttri280gY
2013
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The three main organism groups identifiedRIs were Streptococcus, Staphylococcasd
Pseudomonas spflable 1) Streptococcus sp@ccounted for approximately 95% of all URIs
identified each season. GAS accounted for over 60%ireptococcus spmfections identified
each year.Streptococcuspp.other than GAS, Group,B®r S. pneumoniaverethe second most
frequently identified organisng in this group and accounted for approximately 34% of
Streptococcus sppinfections each year. Staphylococcus sppinfections accounted for
approximately 3% of all URIs identified each yed. aureusaccounted foover 72% of the
Staphylococcsispp.infections each yearHaemophilusKlebsiella Moraxella, Staphylococcys
and Streptococcuspp each had a significanP(value <.01) trend from 2063009 to 2012
2013. Rateincreasd from the first year to the last fétaemophilusKlebsiellg Moraxella,and
Staphylococcus sppMoraxella and Haemophilus sppdisplayed the highest increas@4%
and 111%, respectively)Streptococcus spplisplayeda reversepattern witha 5% decrease
from the first to the last year.
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Tablel. Distribution of Organisms Identified from Upper Respiratory Bacterial Infections with Raigeations per 10,000ests
Performed among DOD Beneficiari€s, 2009Y 2013

FY 2009 FY 2010 FY 2011 FY 2012 FY 2013
. . Percent b
Upper Respiratory Organisms n Rate |Cl Lower|Cl Upper n Rate |CI Lower|Cl Upper| n Rate | Cl Lower |Cl Upper| n Rate (Cl Lower(Cl Upper n Rate (CI Lower| Cl Upper change® P value
Enterobaciter 84 0.2 0.2 0.2 68 0.2 0.1 0.2 55 0.2 0.1 0.2 49 0.2 0.1 0.2 64 0.2 0.2 0.3 14.0 0.74
Escherichia 65 0.2 0.1 0.2 57 0.2 0.1 0.2 37 0.1 0.1 0.2 37 0.1 0.1 0.2 42 0.2 0.1 0.2 -3.4 0.47
Haemophilus 226 0.6 0.5 0.6 230 0.7 0.6 0.7 198 0.6 0.5 0.7 266 1.0 0.8 11 319 1.2 1.0 13 1111 <01
Klebsiella 76 0.2 0.1 0.2 67 0.2 0.1 0.2 44 0.1 0.1 0.2 55 0.2 0.1 0.3 88 0.3 0.3 0.4 73.2 <01
Moraxella 97 0.2 0.2 0.3 86 0.2 0.2 0.3 63 0.2 0.1 0.2 77 0.3 0.2 0.3 145 0.5 0.4 0.6 1236 <01
Fseudomonas 611 15 14 1.6 532 15 14 17 445 1.4 13 15 379 14 12 15 385 14 13 1.6 -3.3 0.21
Staphviococcus 2,318 5.7 5.4 5.9 2,164 6.2 5.9 6.5 1,774 5.5 5.2 5.8 1,765 6.4 6.1 6.7 1,713 6.3 6.0 6.6 10.5 <01
Streptococcus 76,786 187.7 1864 1891 | 69,330 | 1986 197.1 2000 | 61,469 | 190.6 189.1 1921 | 49070 | 177.2 [ 1757 178.8 |48551(177.5| 176.0 1791 -5.4 <01
Total 80,263 - = = 72,534 - = = 64,086 - = = 51,658 - = = 51,317 - = =

95% Confidence Intervals

% Rate @rcent change was calculated betweEN 2009%andFY 203

® P-value determined by conducting a CochvAarmitage trend test, using all years in the surveillance period
Data Source: Navy and Marine Corps Public Health CE€M&$IL7formatted chemistry and microbiologgata
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Table 2 presentdé frequencies of bacterial URIs by demographic characteristic. Since 2008,
individuals between 5 and 44 years of age had more events than the youngest and oldest
benefigaries although those-27 years of age had the highest incidence rdiesh year, family
members accounted for nearly 64% of URIs and active duty service members accounted for
approximately 30%nd had the highest incidence ratd®ie TRICARE North rgion identified

the majority of URIS(30%), although OCONUS generally had the highest ratdsiny of the
demographic categoriedisplayed significant trends Those 04 years of age had the largest
percent changm incidence decreasing by 39% frofY 2009 toFY 2013. All of the duty status
categories had significant trendd yalue <.01). Family member beneficiaries had the largest
percent decrease incidence 38% from FY 2009 toFY 2013. Family member incidence rates
decreased for the first fouregirs and stabilized in the fifth yeakctive duty beneficiaries
incidence rates also decreased the first four yamaisoveralhad a 31%ecreasgealthoughfrom

FY 2012 to FY 2013he incidence ratecreased by 6% Ret i reesd events decr
only 22%, although the trend was significarR ¢alue <.01). All TRICARE regions
demonstrated significant trends in incidence ra@agafue <.01). Alaska had the largest percent
changein incidence decreasing 52% frolY 2009 toFY 2013, followed byhe North (45%),

and the West (39%) regiong.he decreases Alaskafrom FY 2010 toFY 2011 and fronFY

2012 toFY2013combine toaccount for a 50% differena@nd the large overall percent change

for the region The largest decreasasincidencefor the North occurred fronFY 2009 toFY

2010 (17%) and fronrY 2011 toFY 2012 (24%), whereas the largest decrease for the West was
from FY2011 toFY2012 (26%).
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Table2. Total Upper Bacterial Respiratory Infections by Demographic Category with Rates per 1,000 DOD Bengfic2@<EY 2013

FY 2009 FY 2010 FY 2011 FY 2012 FY 2013
Percent

Age n Rate | Cl Lower | Cl Upper n Rate | Cl Lower | Cl Upper n Rate |ClLower|Cl Upper n Rate | Cl Lower | Cl Upper n Rate | Cl Lower | Cl Upper changed P value®
0-4 6,205 (1043 ( 1017 1069 5,675 90.0 877 924 5,597 879 856 90.2 4336 | BB9 66.9 710 3,922 64.0 62.0 66.0 -38.6 <01
5-17 26,501 (1340( 1818 186.2 | 23960 (1635 | 1618 1660 |21,774| 1502 | 1482 1522 |16,755|116.48( 1150 1185 16,436 | 1161 | 1143 11749 -36.9 <01
18-24 17,998 |1375| 1355 1385 |15635|1186( 1167 1204 | 12908 | 998 931 1015 |10967| 87.1 855 887 11,484 | 935 918 95.3 -320 <01
25-44 20,097 | 99.2 978 100.5 18,765 | 899 886 912 16,696 | 793 781 80.5 14,178 | 67.4 66.3 68.5 13,926 67.0 659 68.2 -32.4 <01
45-64 2679 | 121 117 126 2491 | 111 107 116 2,260 | 100 96 105 1,825 | 82 78 8.6 1,987 9.2 8.8 96 -242 0.09
64 180 09 0.3 11 166 09 07 10 180 0.9 0.3 10 173 049 07 10 175 0.8 07 10 -115 0.29
Missing o - = = 1 - = = 0 - = = 0 - = = 1 - = = - -
Gender®
Female 36,093 | 784 776 792 33,062 | 703 69.6 711 29523 | 625 617 632 (24,114| 510 504 516 23,296 495 489 50.2 -36.8 <01
Male 37,567 | 77.0 76.2 777 33,631 | 676 669 68.3 29,892 | 60.1 59.4 60.8 (24119 488 48.2 49.4 24,635 50.4 49.8 51.0 -345 <01
Duty Status
Active Duty 23163 |1561| 1541 1581 | 20,883 | 1396 | 1377 1415 |17,884| 1193 | 1175 1210 |15134 (1027 1011 104.4 15761 | 1085 | 10638 110.2 -30.5 <01
Retired 992 48 45 51 894 43 40 46 859 41 38 44 756 36 3.3 38 799 38 35 40 -217 <01
Family Member| 46,742 | 93.1 93.2 D39 42468 | B36 828 244 38,589 | 755 747 76.2 30,623 | 598 59.2 605 29,534 58.0 57.3 58.7 -37.7 <01
Other 2,763 | 302 230 2als! 2,448 | 240 230 248 2083 | 210 201 219 [1671 ) 174 16.5 132 1,837 158 130 20.8 -34.0 <01
TRICARE Region
Alaska 1,640 (1863 177.2 1953 1,599 (1789 170.1 187.7 1,258 | 141.2 | 1334 1490 | 1,130 |1256| 1183 1329 803 89.3 831 85.5 -52.1 <01
North 24833 | 806 796 816 20911 | 670 66.1 6789 |17923| 575 56.7 58.3 |[13,348| 438 431 446 13,213 446 438 453 -447 <01
OCONUS® 6,653 |154.6| 1509 158.3 7,088 |187.5| 16836 1714 5,598 | 1365 | 13289 | 1401 | 4,424 |1119| 1086 1152 4,432 1179 | 1144 1314 2337 <01
South 19,909 | 665 655 67.4 17,880 | 589 58.0 597 17,182 | 567 558 575 |[12959| 421 413 428 12,907 414 407 421 -37.7 <01
West 20,073 | 73.0 719 740 18,234 | 646 B63.7 65.6 16,187 | 566 55.8 57.5 12,012 | 419 412 427 12,763 448 441 456 -38.5 <01
Unspecified 547 39.3 36.0 426 971 527 454 56.0 1,267 | 645 61.0 63.1 4361 |2205| 2140 2270 3,813 1553 | 1896 202.0 - -
Total 73660 | - = = 66,693 - = = 59,415 - = = 48,234 - = = 47,931 - = = - -

% First record per individual per year

® 1 missing valueRY2012)

©OCONUS=0utside the continental United States

9 Rate ercent change was calculated between #¥2009 rate and the=Y2013 rate

¢ P-value determined by conducting a CochvArmitage trend test, using all years in the surveillance period
95% Confidence Intervals

Data Source: Navy and Marine Corps Public H&adinterCHC$iL 7formatted chemistry and microbiologgata
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Table 3 presentsetect URI clinical characteristics.The tiroat was consistently the most
frequently occurring specimen source throughout the study period (97%). The outpatient setting
was the predominant location of patient encounters for URI specimen collection (99.7%). There
was a 39% decrease in throat specimensrandtpatient cases frofY 2009 toFY 2013.

Table3. Total Upper Bacterial Respiratory Infections by Select Clinical Characteristic among DOL
Beneficiaries byriscalyear,FY 2009Y 2013

| Total | Fv2009 | ev2000 | Fv2011 | Fv2012 | Fy2o013
Specimen
Ear 5,839 1. 404 1,400 1,135 1,026 374
Nasopharyngeal 1,198 325 257 228 234 156
Oral 300 192 121 142 183 162
Sinus 630 145 106 139 116 124
Throat 302,719 76,527 59,103 61,230 49 254 46,605
Upper, NOS* 63 13 16 15 12 9
Patient Type
Inpatient 828 231 177 163 144 123
Outpatient 310423 78,383 70826 62,726 50,681 47 807
Total 311,251 78,604 71,003 62,889 50,825 47 930

# NOS=Nonspecific
Data Source: Nawand Marine Corps Public Health CenBHC$IL7formatted chemistry and microbiologgata
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There were 2,054 polymicrobial URIs among 1,90B8[Dbeneficiaries within the study period
(Table 4). URI polymicrobial infections peaked at 510-¥2009. Smalkhildren (G4 years

old) and family members had the highest frequencies of polymicrobial infections. The North and
West regions had the highest counts of polymicrobial infections.

Table4. Total Upper PolyicrobialRespiratory Infections by Demographic Category among DOD
BeneficiariesFY 200FY 2013

| Total | Fvaooe | Fv2010 | Fv2o11 | Ev2012 | Eva013
Age
0-4 572 1549 145 90 91 37
5-17 395 94 24 B9 59 29
18-24 289 &7 57 54 48 B3
25-40 371 a9 80 B5 73 B4
41-54 233 58 62 36 40 37
54 45 8 10 7 3 13
Gender
Female 792 186 187 123 152 144
Male 1,114 288 251 1498 167 209
Duty Status
Active Duty 425 102 91 BE 81 85
Recruit 12 5 2 2 o 3
Retired 114 32 28 17 18 19
Family Member 1,284 317 301 227 211 233
Other 71 15 16 14 9 13
TRICARE Region
Alaska 29 10 4 G 6 3
Morth 230 156 129 99 115 131
OCONUSE 162 55 49 16 24 18
South 401 39 93 75 62 32
West 639 164 162 1ig9 93 101
Unspecified 45 1 1 6 19 i8
Total 1,906 475 438 321 319 353

®First record per individual per year
® OCONUS=Outside the continental United States
Data Source: Navy and Marine Corps Public Health CEME&SIL7chemistry and microbiologgata
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Overall, ear (n=837) and throat specimens (n=82&ljled an approximately equal distribution
of polymicrobial infections Outpatientclinics identified the majority of infection®6%). The
two most frequently identified organisms in URI polymicrobial infections v&reptococcus
andStaphylococcuspp.
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Lower Respiratory Infections

From October 2008 to September 2013 beneficiaries had an average of 4,000 lower
bacteral respiratory infections each year. The frequency of identifi®ls decreased
approximately 23% fronkY 2009 (n=4,437) td-Y 2013 (n=3,429) (Figure 2). No consistent
trendappearedvithin or between years.

Figure2. Frequeng of Lower Respiratory Bacterial Infections among DOD BeneficiaMeX)0F-Y
2013
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Data Source: Navy and Marine Corps Public Health CErE&SIL7formatted chemistry and microbiologgata
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Staphylococcus, Pseudomonagsd Streptococcuspp. appearedmost commonly in the lower
respiratory systenfTable 5) Consistently across the entire fiyear period,Staphylococcus

spp. accounted for almost osthird of all LRIs identified Similarly, Pseudomonas spp.
contributed approximately 21%nd Streptococcusspp. contributed approximately 17%f the

total infections each yearS. aureusvaried minimally across the years, accounting for 87% to
90% of allStaphylococcuspp.infections each yearStreptococcuspp.other than GAS, Group

B, or S. preumoniaaccounted for over 50% of &fitreptococcus sppnfections, ranging from

53% inFY 2009 to 59% irFY 2012. S. pneumoniaappearedn over a quarter dbtreptococcus

spp. infections each year. Although there were decreases in frequency, the rates of the three
main organisms identified per lower respiratory tests performed did not change significantly
throughout the study timeframe (Table 5). OHlgemophilugP value .01)and Streptococcus
spp. (P value <.01) had significant trends throughout the study petitaemophilus spphad a
significant @ value <.01) increase of 20% froRY 2009 toFY 2013, whereastreptococcus
spp.had a 10% decreasélhe rate ofStreptococcuspp. significantly decreased(value .03)

from FY 2010 toFY 2011 by 11%, and significantly?(value .04)decrease@gain inFY 2011

by 12%.
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Tableb. Distribution of Organisms Identififdom Lower Respiratory Baarial Infections with Rates afifections per 10,000estsPerformed
among DOD Beneficiaridsy 200FY 2013

95% Confidence Intervals

a Rate prcent change was calculated betweEN 209 andFY 203

® P-value determined by conducting a CochvAarmitage trend test, using all years in the surveillance period
Data Source: Navy and Marine Corps Public Health CEn&$IL7formatted chemistry and microbiologgata
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